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[Problem] To prevent sound leakage through gaps between
the wearing surface side of ear pads and areas around the
cars when headphones are worn and used by a user. [Solu-
tion] For headphones that have ear pads which are attached
to the surfaces of housing sections, each having a built-in
speaker driver for outputting an audio signal as sound, which
come 1n contact with the ears of a listener, convex sections
in the form of gradually curved surfaces are provided in the
wearing surface regions of the ear pads that come in contact
with an upper anterior side of the head of the listener and a
lower posterior side of the head of the listener, whereby the
car pads are shaped to fit well to the areas around the ears
of the user without forming any gaps when the ear pads are
worn.
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HEADPHONES AND EAR PAD

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s the National Stage of International

Application No. PCT/IP2012/081029, filed Nov. 30, 2012,
which claims the benefit of Japanese Patent Application No.

2011-288541, filed Dec. 28, 2011. The contents of these

prior applications are incorporated by reference herein in
their entirety.

TECHNICAL FIELD

The present invention relates to a headphone to be con-
nected, for example, to an audio reproducing device and
used for listening to music, voice, and the like. The present
invention also relates to an ear pad.

BACKGROUND ART

As an example of headphone devices to be used for
listening to music, voice, and the like while being attached
over the head and fitted to the right and left ears of a user,
there has been generally known a headphone device includ-
ing housings to be fitted respectively to the right and left
cars, and a headband for connecting the housings to each
other, 1n which the headband 1s attached over the head while
supporting the right and left housings.

The right and left housings each have a fitting surface to
be brought into abutment on a periphery of corresponding
one of the rnight and left ears. On the fitting surface, an ear
pad 1s provided so as to allow the right and left housings to
be comiortably fitted while preventing sound leakage to the
surroundings and noise from an outside.

In many types of the ear pads to be used for headphones,
the fitting surface to be brought into abutment on a periphery
of the ear 1s formed to be flat. In a case where the fitting
surface of the ear pad i1s flat, when the user puts on a
headphone, gaps may be formed between the periphery of
the ear on the head and the fitting surface of the headphone
due to ridges and depressions around the ear on the head. In
order to close the gaps, there have been proposed head-
phones having structure in which the fitting surface of the
car pad 1s {itted at an angle to a periphery of the ear (see
Patent Literatures 1 and 2).

CITATION LIST
Patent Literature

(PTL 1
[PTL 2

JP 05-085190 U
JP 2008-124734 A

SUMMARY OF INVENTION

Technical Problems

The structure 1n which the fitting surface of the ear pad 1s
fitted at an angle as disclosed in Patent Literatures 1 and 2
1s insuilicient as a measure against the ridges and depres-
sions around the ear. As a result, the gaps between the fitting
surface of the ear pad and the periphery of the ear may be
tformed to cause the sound leakage to the outside. FIG. 5 1s
a view as viewed Ifrom obliquely behind the head, for
illustrating an example of a wearing state 1n which an ear
pad of a related-art headphone device forms such a gap.
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Specifically, as 1n the example of the figure, under a state 1n
which a user wears a headphone device 10 including hous-
ings 20, a head pad 30, and ear pads 40, sound leakage
occurs due to gaps formed at parts from behind the ear to the
neck. Further, low frequency signal components of sound
that the user listens to are attenuated due to the sound
leakage, which may cause deterioration in sound quality.
Also at other parts such as an upper front part of the ear, as
indicated by the arrow 1n FIG. 5, a gap 1s formed between
a fitting surface of the ear pad 40 and a periphery of the ear,
which also causes problems of sound leakage and deterio-
ration 1n sound quality.

It 1s therefore an object of the present invention to provide
a headphone capable of preventing a fitting surface of an ear
pad from forming gaps without deteriorating wearing com-
fort at the time of wearing the headphone so as to prevent
sound leakage to an outside and deterioration in sound
quality, such as lack of sound pressure 1 a low frequency
band of sound that a user listens to.

Further, it 1s another object of the present invention to
provide an ear pad having a structure capable of easily
forming protrusions and depressions for preventing a fitting
surface of a headphone from forming gaps.

Solution to Problems

According to one embodiment of the present invention,
there 1s provided a headphone, including an ear pad fitted
onto a surface of a housing to be brought into abutment on
an ear of a listener, the housing including a built-in speaker
driver for outputting an audio signal as sound, 1n which the
car pad includes a protruding portion on a surface thereof,
which 1s to be brought 1nto abutment on an upper front part
of a head of the listener.

According to another embodiment of the present inven-
tion, there 1s provided a headphone, including an ear pad
fitted onto a surface of a housing to be brought into abutment
on an ear of a listener, the housing including a built-in
speaker driver for outputting an audio signal as sound, 1n
which the ear pad includes a protruding portion on a surface
thereof, which 1s to be brought into abutment on a lower rear
part of a head of the listener.

According to one embodiment of the present invention,
there 1s provided an ear pad for a headphone, which 1s fitted
onto a surface of a housing to be brought into abutment on
an ear of a listener, the housing including a built-in speaker
for outputting an audio signal as sound, the ear pad including
a protruding portion on a surface thereof, which 1s to be
brought into abutment on an upper front part of a head of the
listener.

According to another embodiment of the present inven-
tion, there 1s provided an ear pad for a headphone, which 1s
fitted onto a surface of a housing to be brought into abutment
on an ear of a listener, the housing including a built-n
speaker for outputting an audio signal as sound, the ear pad
including a protruding portion on a surface thereof, which 1s
to be brought into abutment on a lower rear part of a head
of the listener.

According to one embodiment of the present invention,
there are provided a headphone and an ear pad. The ear pad
for the headphone 1s fitted onto a surface of a housing to be
brought into abutment on an ear of a listener. The housing
includes a built-in speaker for outputting an audio signal as
sound. The ear pad 1s formed mnto a polygonal shape
including a monotonic slope formed on a fitting surface on

one side of the polygonal shape.
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Further, 1n the headphone and the ear pad according to the
one embodiment of the present invention, the polygonal
shape 1ncludes comers each corresponding to a peak
between slopes of two sides that form corresponding one of
the corners.

Further, in the headphone and the ear pad according to the
one embodiment of the present invention, the polygonal
shape includes corners each corresponding to a turning point
between slopes of two sides that form corresponding one of
the corners.

Advantageous Elflects of Invention

According to the headphone and the ear pad of one
embodiment of the present invention, the ear pad of the
headphone can be fitted without gaps or without deteriorat-
ing wearing comiort of the headphone, to thereby prevent
sound leakage. Further, deterioration 1n sound quality, which
may be caused by the sound leakage, can also be prevented.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a view 1llustrating a schematic configuration of
a headphone device according to an embodiment of the
present mvention.

FIG. 2 are views 1illustrating a shape of a left ear pad of
the headphone device according to the embodiment of the
present mvention.

FIG. 3 are views 1llustrating a shape of a right ear pad of
the headphone device according to the embodiment of the
present mvention.

FIG. 4 1s a view of a wearing state 1n which the ear pads
of the headphone device are fitted 1n close contact with the
head.

FIG. 5 1s a view of an example ol a wearing state 1n which
an ear pad of a related-art headphone device forms a gap.

DESCRIPTION OF EMBODIMENT

FIG. 1 1s a view 1llustrating a schematic configuration of
a headphone device according to an embodiment of the
present invention. In the headphone device to be used for
listening to music, voice, and the like while being attached
over the head and fitted to the right and left ears of a user,
right and left housings 1 respectively receive built-in
speaker drivers (not shown), and include ear pads 2 to be
fitted respectively to the right and left ears.

Pipes 3 and a head pad 4 serve as a head band, and connect
the right and left housings 1 to each other. The head pad 4
includes therein a cushion member (not shown) so that the
headphone device 1s attached over and supported by the
parietal region of the user.

FIG. 2 are views illustrating a shape of the left ear pad of
the headphone device according to the embodiment of the
present invention. FIG. 2(a) 1s a top view, FIG. 2(b) 1s a rear
view, FIG. 2(c) 1s a front view of a fitting surface, FIG. 2(d)
1s a front view, and FIG. 2(e) 1s a bottom view.

FIG. 3 are views 1illustrating a shape of the right ear pad
of the headphone device according to the embodiment of the
present invention. FI1G. 3(a) 1s a top view, FI1G. 3(d) 1s a front
view, FIG. 3(c¢) 1s a front view of a fitting surface, FI1G. 3(d)
1s a rear view, and FIG. 3(e) 1s a bottom view.

The nght and left housings are each formed into a
substantially hexagonal shape, and the f{fitting surfaces
thereol are formed 1nto a curved surface having protrusions
and depressions for closing gaps at the time of {itting.
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4

When a flat ear pad 1s fitted, around the ear of the listener,
gaps tend to be formed at a lower rear part of the ear on the
head due to depressions at the base of the neck. As a measure
therefor, on the fitting surface of the ear pad, a smooth
protruding portion (see part (1) in FIGS. 2 and 3) 1s formed
at a part corresponding to the lower rear part of the ear on
the head so as to be softly fitted to the lower rear part of the
car of the user (lower left part in FIG. 2(c¢), and lower right
part in FIG. 3(c)).

Around the ear of the listener, gaps tend to be formed at
an upper front part of the ear on the head due to depressions
that are formed by a temple part on a lateral side of the
forechead and a cheek part. As a measure therefor, on the
fitting surface of the ear pad, a smooth protruding portion
(see part (2) in FIGS. 2 and 3) 1s formed at a part corre-
sponding to the upper front part of the ear on the head so that
the ear pad 1s softly fitted to the upper front part of the ear
of the user (upper lett part 1n FIG. 2(c), and upper right part
in FIG. 3(c)).

When the protruding portion 1s formed on such ear pads
at the part corresponding to the lower rear part or the upper
front part of the ear of the user, gaps between the ear pads
and the head can be closed without deteriorating wearing
comiort of the headphones. As a result, sound leakage can be
prevented.

FIG. 4 1s a view of a wearing state of the headphone
device as viewed from the front of the head. There are rnidges
and depressions around the ears on the head. Thus, when the
headphone device 1s attached to the head, protrusions and
depressions (curved-surface shape) of the ear pads are fitted
to peripheries of the ears on the head. With thas, as 1llustrated
in FIG. 4, boundaries of the head and the ear pads are
brought 1into close contact with each other. As a result, sound
leakage can be prevented.

The ear pads illustrated 1n FIGS. 2 and 3 are each formed
into a substantially rounded hexagonal shape. In FIG. 2(c¢),
rounded comers A to F are formed. In FIG. 3(c), rounded
corners G to L are formed.

In each of the ear pads illustrated in FIGS. 2 and 3, an
upper front side (A-B 1n FIG. 2(¢) and G-H m FIG. 3(¢)) 1s
formed 1nto a slope along which the fitting surface swells
from top to bottom. Further, a lower front side (B-C in FIG.
2(c) and H-I 1n FIG. 3(c)) 1s formed into a substantially flat
surface along which the fitting surface slightly shrinks from
top to bottom. Meanwhile, the corner B in FIG. 2(¢) and the
corner H 1n FIG. 3(¢) each form a peak of the protruding
portion on the fitting surface.

In each of the ear pads illustrated 1n FIGS. 2 and 3, a lower
side (C-D 1n FIG. 2(c¢) and I-J i FIG. 3(c¢)) 1s formed 1nto
a slope along which the fitting surface gently swells from
front to rear.

In each of the ear pads illustrated 1n FIGS. 2 and 3, a lower
rear side (D-E 1 FIG. 2(¢) and J-K 1n FIG. 3(c¢)) 1s formed
into a slope along which the fitting surface gently shrinks
from bottom to top. Meanwhile, the comer D 1n FIG. 2(c¢)
and the corner J 1n FIG. 3(¢) each form a peak of the
protruding portion on the fitting surtace.

In each of the ear pads illustrated 1n FIGS. 2 and 3, an
upper rear side (E-F 1 FIG. 2(¢) and K-L 1 FIG. 3(c¢)) 1s
formed 1nto a slope along which the fitting surface gently
swells from bottom to top. Meanwhile, the comer E 1n FIG.
2(c) and the corner K in FIG. 3(c¢) each form a bottom peak
of a valley of a depressed portion on the fitting surface. The
corner F 1n FIG. 2(c¢) and the corner L 1n FIG. 3(c) each form
a peak of the protruding portion on the fitting surface.

In each of the ear pads illustrated in FIGS. 2 and 3, an
upper side (F-A in FIG. 2(¢) and L-G 1n FIG. 3(c¢)) 1s formed
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into a slope along which the fitting surface gently shrinks
from rear to front. Meanwhile, the corner A 1n FIG. 2(¢) and
the corner G 1 FIG. 3(c¢) each form a bottom peak of a valley
ol a depressed portion on the fitting surface.

With the ear pad configuration as illustrated i FIGS. 2
and 3, a curved surface having protrusions and depressions
1s Tormed as a fitting surface of an elastic ear pad. With this,
the fitting surface can be fitted to the periphery of the ear on
the head of a user.

Thus, formation of gaps can be prevented between the
periphery of the ear on the head of the user and the ear pad.
With this, as illustrated 1n FIG. 4, boundaries of the head and
the ear pads are fitted to each other. As a result, sound
leakage and deterioration in sound quality can be prevented.

As described above, each side of a surface of the ear pad,
which 1s held 1n contact with the head of the user, 1s inclined
to be an upward or downward monotonic slope. Turming
points from an upward direction to a downward direction,
turning points from the downward direction to the upward
direction, or turning points between inclination angles are

provided correspondingly to the corner portions of the ear
pad. With this, components of the ear pad can be separately
manufactured 1nto a simple shape, and assembled to each
other. As a result, ear pads having a fitting surface including
complicated protrusions and depressions that are easily fitted
to the periphery of the ear of the user can be produced and
assembled easily and at low cost.

INDUSTRIAL APPLICABILITY

The present invention 1s applicable to ear pads having an
casy-to-fit shape, and also to comiortable headphones
including the ear pads.

REFERENCE SIGNS LIST

1 housing
2 ear pad

3 pipe
4 head pad

The 1nvention claimed 1s:
1. A headphone, comprising an ear pad fitted onto a
surface of a housing,

the housing comprising a built-in speaker drniver for
outputting an audio signal as sound,

wherein the ear pad 1s formed 1nto a polygonal shape and
has a fitting surface for abutment on an ear of a listener,
the ear pad having a front side corresponding to a face
side of the listener, a rear side corresponding to a hack
of a head side of the listener, an upper side correspond-
ing to a top of the head of the listener, and a lower side
corresponding to a bottom of the head of the listener,
the ear pad comprising:

an upper front side formed 1nto a curve along which the
fitting surface curves outward from a top to bottom, the
upper Iront side having an upper front protruding
portion on the fitting surface which 1s to be brought into
abutment on a periphery of the ear on an upper front
part of a head of the listener; and

a lower rear side formed into curve along which the fitting
surface curves mnward from bottom to top, the lower
rear side having a lower rear protruding portion on the
fitting surface which 1s to be brought into abutment on
a periphery of the ear on a lower rear part of a head of
the listener.
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2. The headphone of claim 1, wherein the polygonal shape
comprises a monotonic slope formed on a fitting surface on
one side of the polygonal shape.

3. The headphone of claim 2, wherein the polygonal shape
comprises corners each corresponding to a peak between
curves of two sides that form corresponding one of the
COrners.

4. The headphone of claim 2, wherein the polygonal shape
comprises corners each corresponding to a turning point
between curves of two sides that form corresponding one of
the corners.

5. The headphone of claim 1, further comprising a lower
front side formed into a substantially flat surface along
which the fitting surface tapers from top to bottom.

6. The headphone of claim 5, further comprising an upper
front corner connecting the upper front side and lower front
side, the upper front corner forming a peak of the upper front
protruding portion on the fitting surface.

7. The headphone of claim 1, further comprising a lower
side formed ito a curve along which the fitting surface
curves outward from front to rear.

8. The headphone of claim 1, further comprising a lower
rear side formed 1nto a curve along which the fitting surface
curves mward from bottom to top.

9. The headphone of claim 8, further comprising a lower
rear corner connecting the lower side and lower rear side, the
lower rear corner forming a peak of the lower rear protrud-
ing portion on the fitting surface.

10. The headphone of claim 1, further comprising an
upper rear side formed into a curve along which the fitting
surface curves outward from bottom to top.

11. The headphone of claim 10, further comprising a rear
corner connecting the lower rear side and upper rear side, the
rear corner forming a bottom peak of a valley of a rear
depressed portion on the fitting surface.

12. The headphone of claim 1, further comprising an
upper side formed into a curve along which the fitting
surface curves mward from rear to front.

13. The headphone of claim 12, further comprising an
upper rear corner connecting the upper rear side and the
upper side, the upper rear corner forming a peak of an upper
rear protruding portion on the fitting surface.

14. The headphone of claim 12, further comprising an
upper corner connecting the upper side and the upper front
side, the upper corner forming a bottom peak of a valley of
an upper depressed portion on the fitting surface.

15. A headphone, comprising an ear pad fitted onto a
surface of a housing,

the housing comprising a built-in speaker driver for

outputting an audio signal as sound,

wherein the ear pad 1s formed into a polygonal shape and

has a fitting surface for abutment on an ear of a listener,
the ear pad having a front side corresponding to a face
side of the listener, a rear side corresponding to a back
of a head side of the listener, an upper side correspond-
ing to a top of the head of the listener, and a lower side
corresponding to a bottom of the head of the listener,
the ear pad comprising:

an upper front side formed 1nto a curve along which the

fitting surface curves outward from a top to bottom, the
upper front side having an upper Ifront protruding
portion on the fitting surface which 1s to be brought into
abutment on a periphery of the ear on an upper front
part of a head of the listener;

a lower rear side formed into a curve along which the

fitting surface curves inward from bottom to top, the
lower rear side having a lower rear protruding portion
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on the fitting surface which 1s to be brought into
abutment on a periphery of the ear on a lower rear part
of a head of the listener;

a lower front side formed 1nto a substantially flat surface
along which the fitting surface tapers from top to 5
bottom:;

an upper iront corner connecting the upper front side and
lower front side, the upper front corner forming a peak
of the upper front protruding portion on the fitting
surface; 10

a lower side formed 1nto a curve along which the fitting
surface curves outward from front to rear;

a lower rear side formed into a curve along which the
fitting surface curves inward from bottom to top:;

a lower rear corner connecting the lower side and lower 15
rear side, the lower rear corner forming a peak of the
lower rear protruding portion on the fitting surface;

an upper rear side formed into a curve along which the
fitting surface curves outward from bottom to top;

a rear corner connecting the lower rear side and upper rear 20
side, the rear corner forming a bottom peak of a valley
of a rear depressed portion on the fitting surface;

an upper side formed into a curve along which the fitting
surface curves inward from rear to front:

an upper rear corner connecting the upper rear side and 25
the upper side, the upper rear corner forming a peak of
an upper rear protruding portion on the fitting surface;
and

an upper corner connecting the upper side and the upper
front side, the upper corner forming a bottom peak of 30
a valley of an upper depressed portion on the fitting
surtace.
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